Stem cell-coated titanium implants for the partial joint resurfacing of the knee.
The goal of the present study was to evaluate the partial surface replacement of the knee with stem cell-coated titanium implants and to provide a basis for a successful treatment of large osteochondral defects. Mesenchymal stem cells (MSCs) were isolated from bone marrow aspirates of adult sheep. Round titanium implants with a diameter of 2 x 7.3 mm were seeded with autologous MSC and inserted into an osteochondral defect in the medial femoral condyle. As controls, defects received either an uncoated implant or were left untreated. Nine animals with 18 defects were sacrificed after 6 months. Histological evaluation was performed by intravital polychrome fluorescent labelling, intravital perfusion with Indian ink, microradiographs and differential staining with toluidine blue. The quality of regenerated cartilage was assessed by in situ hybridization of collagen type II and immunohistochemistry of collagen types I and II. In 50% of the cases, defects treated with MSC-coated implants showed a complete regeneration of the subchondral bone layer. In these cases collagen type II and only traces of collagen type I were detected. A high level of collagen type II mRNA expression compared to articular cartilage indicates regenerating hyaline-like cartilage. A total of 50% of MSC-coated and uncoated implants failed to osseointegrate and formation of fibrocartilage was observed. Untreated defects as well as defects treated with uncoated implants demonstrated incomplete healing of subchondral bone and formation of fibrous cartilage. A modified histological score according to Wakitani significantly demonstrated better results for cell-coated implants (8.8+/-6.4) than for uncoated implants (5.5+/-3.9) and for untreated defects (2.8+/-2.5). Our results demonstrate that, in a significant number of cases, a partial joint resurfacing of the knee with stem cell-coated titanium implants occur. A slow bone and cartilage regeneration and an incomplete healing in half of the MSC-coated implants are limitations of the presented method. To improve our approach and optimize the experimental parameters, further investigations are needed prior to clinical application.